Introduction: In the Proszowice county, both lung cancer and chronic obstructive pulmonary disease (COPD) are more common in comparison with other regions of Poland. The purpose of this paper was to provide a report on a prevention program carried out in the area to reduce the burden of COPD and lung cancer in the region.
Introduction
Lung diseases have a significant negative impact on the health status of the Polish population. From public health perspective, lung cancer and chronic obstructive pulmonary disease (COPD) are among the most important diseases. Lung cancer is the most common malignant neoplastic disease both in Poland [1, 2] and throughout the world [3] . COPD is one of the most widespread chronic respiratory diseases. In Poland and in Europe, clinically important COPD is present in at least 10% of population aged ≥ 40 [4, 5] . Worldwide, COPD is currently the fifth cause of the loss of DALYs (disability adjusted life years), causing large burden for healthcare budget as it is responsible for approximately 50% of total healthcare expenditures for lung diseases [6, 7] .
www.journals.viamedica.pl
The Proszowice county demonstrates one of the highest lung cancer incidence and death rates in Poland (it ranks no. 21 out of 379 counties). This type of cancer accounts for approximately 27% of deaths due to malignant cancers in the area. Epidemiological COPD studies conducted in the said region also have demonstrated a high incidence of the disease. A survey carried out among active smokers aged ≥ 40 brought abnormal spirometry results (most often airflow obstruction) in approximately 1/3 of subjects and this result was significantly higher in comparison with that demonstrated by inhabitants of Krakow [8] . In 2007, in the county, international BOLD (Burden of Obstructive Lung Disease) study was organized following which COPD, according to the GOLD criteria, was found in 22.1% of adult subjects aged ≥ 40, and clinically significant state of disease (FEV 1 < 80% pred.) was found in 10.9% of subjects [4] .
Following these results, one of the authors of this paper (WS) initiated a pulmonary disease prevention program targeted at the county inhabitants. Since both lung cancer and COPD are less frequent in persons under 40, the active prevention program was targeted at population aged ≥ 40.
Material and methods
The Akcja Zdrowie -program profilaktyki i ochrony zdrowia nowotworów złośliwych oskrzeli i płuc na terenie powiatu proszowickiego ("Action Health -lung cancer prophylaxis and health care improvement program") project consisted in the following: 1) active prevention program based on questionnaire survey, chest X-ray and spirometry carried out in selected participants, and 2) passive prevention program, covering multiple educational activities, aimed at improvement of health and lifestyle awareness of the county inhabitants.
Active prevention program
The program was targeted at all the inhabitants of the county (permanent residents) aged ≥ 40. The initial survey consisted of a questionnaire containing 24 questions concerning the following issues: basic demographic data (age, sex, education), exposure to known and potential risk factors (active smoking, passive smoking, use of electronic cigarettes), occupational hazards, exposure to asbestos, symptoms of respiratory diseases (dyspnea, cough, coughing up sputum, hemoptysis and weight loss) and previous medical diagnoses. Since nearly 88% of the county inhabitants are farmers, the questionnaire contained also questions concerning exposure to risks connected with farm work (use of plant protection products). The interviewers were trained by the medical project coordinator (WS). A pilot examination survey was undertaken in order to evaluate their work and after its completion, individual training was organized for the interviewers in order to eliminate any possible errors. In the course of the survey the work of the interviewers was supervised and evaluated by the medical project coordinator. The results of the survey were synchronously assessed with the use of a dedicated algorithm to calculate the risk of lung cancer and COPD. All answers to the questions were allocated a specific number of points, the total of which was the base for decision to qualify subjects for PA chest X-ray and spirometry (both pre-and post-bronchodilator). Spirometry was conducted with the use of Lungtest Handy and LungTest 1000 spirometers (produced by MESKrakow, Poland). Spirometry was done by eight nurses trained by the producer of the spirometers and by the medical project coordinator.
All tests results were analyzed by a physician who assessed the need for further examination or treatment. The subjects reporting symptoms of lung cancer or those with other serious clinical/ /radiological problems were sent for urgent referral to a pulmonary specialist. Subjects requiring scheduled diagnostics were sent for planned check-ups. Further diagnostics was applied in cases of subjects who required it at the Pulmonary Outpatient Department of the Proszowice Hospital.
Passive prevention program
The program consisted of the following: (i) a series of educational meetings for children and young adults; (ii) a cycle of educational meetings for adults; (iii) sports tournaments and events; and (iv) education and promotion of healthy lifestyle in the media. The educational program was directed at children and young adults from primary and middle schools (age: 13-15 years). The information conveyed covered such issues as: healthy lifestyle, role of physical activity and sports, harmful effects of smoking tobacco, and were adjusted to the needs of the age group. Meetings for young people over 15 were arranged in secondary schools and secondary vocational schools. Issues similar to the mentioned above were addressed in a form adjusted to the needs of the age group. Educational meetings for adults were organized in all communes and villages of the county. The role of healthy lifestyle, sports and diet was discussed, in addition to methods of smoking cessation, use of protective equipment in professional work, especially in farm tasks. A website was launched specifically for the program and internet chats were organized with physicians and other professionals specializing in healthy lifestyle. Educational meetings were run by trained medical educators in accordance with a specifically designed program.
Statistical analysis
Data qualified for statistical analysis were obtained from correctly completed surveys and spirometry results that met the ATS quality criteria. Chi-square test was used to compare the qualitative variables, if needed, with Yates' correction. Student t-test (for independent variables) or ANOVA tests were used to compare the quantitative variables. Linear multivariate analysis where potential predictors included the dependent variable as well as age, sex and tobacco smoking as potential predictors was used to assess the relationship of the analyzed exposures with respiratory symptoms and spirometry results.
Results

Active prevention program
Questionnaire data were obtained from 14,455 subjects amounting to approximately 70% of the adult population ≥ 40 of the county. Out of 14,455 surveys, data collected from 14,323 subjects were analyzed (98.4%). Spirometry data were collected from 5,816 subjects. Chest X-ray was conducted in 5,514 subjects (the rest presented normal chest X-rays taken in the preceding three months). Basic characteristics of the population analyzed are presented in Table 1 .
Cigarette smokers proportion was 33.3% of men and 16.8% of women. The figure depended on education (smoking was most common among those with primary or vocational education) and age (the proportion of smokers was similar in persons aged 40-60 and thereafter decreased significantly with age). At the time of the survey, 0.65% of subjects (93 persons) were using electronic cigarettes (e-cigarettes). Further 3.47% (497 persons) had used these devices in the past. Most current and former users of e-cigarettes were current (70.3% and 84.3% respectively) or former smokers (26.4% and 13.5% respectively). Those exposed to passive smoking at the time of the survey constituted 21.0%, and those exposed to passive smoking in the past made up further 44.0% of the subjects.
Among those who had never smoked these percentages amounted respectively to 16.8% and 46.2%. This type of exposure to tobacco smoke was statistically more common in women (current exposure 22.7% vs. 19.6%, in the past 47.5% vs. 41.0%; p < 0.001). Table 2 presents lung function and selected respiratory symptoms depending on the exposure to tobacco smoke, use of e-cigarettes and occupation with potential exposure to hazardous inhalable substances. Table 3 shows the proportions of subjects using different types of heating and stoves in their houses and the same dependent www.journals.viamedica.pl variables as above. An analysis of differences which in Table 2 were statistically significant in the multivariable analysis model, taking into account also tobacco smoking, age and sex, did not confirm independent influence of using e-cigarettes or work with asbestos, work in steel industry or other sectors with exposure to chemicals on the risk of cough. All other differences were independent of age, sex and tobacco smoking. The effect of tobacco smoking on lung function and the presence of symptoms did not depend on the age and sex of the subjects. The basic results of spirometry are shown in Table 3 . Basing on the Polish Society of Pul-www.journals.viamedica.pl monary Diseases (PTChP) criteria (FEV 1 /FVC < LLN), COPD was diagnosed in 12.9% of women and 13.7% of men. Only 16.6% of persons with spirometrically diagnosed COPD (basing on the PTChP criteria) had been previously diagnosed with the disease. 7.2% of the subjects (1034) reported previous asthma diagnosis. Current smokers constituted 37.7% of the patients with irreversible airway obstruction and 16.2% of those with self-reported asthma diagnosis. Chest X-ray was performed in 5,514 subjects, i.e. 37.9% of the survey participants. Finally, as a result of the tests conducted (spirometry and chest X-ray examined by physicians), 0.75% (110) of persons were sent for urgent medical tests and further 10.9% (1582 persons) were sent for referral. Following the tests, lung cancer was histopathologically confirmed in 0.1% (14 persons) of subjects.
Passive prevention program
The passive prevention program included meetings in primary, middle and secondary schools in the county. The meetings were attended by all children aged 13-15 as well as by a significant number of the older youth. In all of the county schools, 134 educational meetings were organized. It is difficult to quote precise attendance figures but we may assume that since each meeting was attended by 15-25 persons then the total attendance figure ranged from 1,500 to 3,000. Nine internet chats were organized along with 12 large sports tournaments and events which were attended by a few thousand inhabitants of the county.
Discussion and conclusions
The most significant effect of the discussed program was obtaining data from 70% of inhabitants of the county aged 40 or older. This allowed to identify persons in need of medical diagnostics and provided a credible analysis of risk factors causing impaired lung function and an increased risk of respiratory symptoms.
In comparison to a survey conducted in the Małopolska region 10 years before, the percentage of smokers decreased by 4% [4] . Smoking frequency in the surveyed area is similar to that found in other rural areas of Poland [9] . The use of e-cigarettes emerged as a new problem. However, the results of our survey show that these devices have been used by a small percentage of the subjects, ca. 4% in total, which is far less than average for the Polish population [10] . It is possible that this difference is related to the age of the population surveyed as most e-cigarette users are young and middle-aged people. The devices have been used mostly by smokers, which has been confirmed by previous data [11] and allows to hope that in the ≥ 40 age group, e-cigarettes are actually seen as device helping in smoking cessation. The study survey did not comprise young individuals and in this group, the risk that e-cigarettes use could promote smoking is probably the biggest.
As predicted, the exposure to known respiratory risk factors was related to an impaired lung function and a higher prevalence of symptoms. These results have been confirmed by data from multiple previous publications [7, 12, 13] . The effect of occupational exposures on increased COPD risk and the presence of respiratory symptoms has been known for many years, and the American Thoracic Society has stated that occupational risks are responsible for approx. 20% of cases of COPD [4, 14, 15] . Detailed analysis of COPD risk factors among farmers will be presented in a separate paper. An independent influence of the use of e-cigarettes on the studied variables has not been confirmed in our study. The use of these devices (used mainly by smokers often for a short term "testing") further suggests that other results would be implausible.
The proportion of asthma diagnosis reported by the subjects is slightly higher than that reported by the subjects of the ECAP survey in Małopolska [16] but closer to a survey including analysis of the results by a physician (7.6% [6.0-9.1%]) [17] . Small differences result probably from different age ranges of the populations surveyed. The proportion of subjects with abnormal spirometry results is similar to one reported in the previous spirometry-based epidemiological study held in the county [8] . The prevalence of COPD diagnoses on the basis of GOLD and PTChP/ERS/ATS criteria shows significant differences (20.5% v. 13.2%). The GOLD criterion has been criticized because it leads to significant overdiagnosis of COPD in elderly people and insufficient number of diagnoses in younger subjects (especially smokers) [18] . Therefore, many prestigious scientific societies, including the Polish Respiratory Society, advise to use the LLN of the FEV 1 /FVC ratio as cut-off threshold [19] . The percentage of tobacco smokers among patients with diagnosed respiratory diseases is a major source of concern. Even more worrying is the situation among those with spirometrically diagnosed COPD out of whom 36% were current smokers and a majority were not aware of their condition.
This study has some limitations. Like every cross-sectional study, also this work does not www.journals.viamedica.pl allow to formulate conclusions on causability of observed relationships. Confirmed relation of lung function and respiratory symptoms with risk factors can be affected by confounding factors which have not been included in the survey questionnaire. However, the large size of the sample group from the same small area (ca. 70% of population aged ≥ 40 was surveyed) and the high proportion of subjects who gave their consent for participation considerably increase the credibility of the results presented [20] .
Spirometry conducted in subjects exposed to risk factors allowed to identify approx. 1800 patients with some degree of ventilatory defects. Spirometry should not be used as screening test for general population [21] , but according to the GOLD guidelines, it is an effective diagnostic tool for patients with respiratory symptoms or those exposed to risk factors [7] . Unfortunately, in spite of the efforts of the author of the project (WS), low-dose computed tomography could have not been included as a part of the survey. For this reason, the program cannot be viewed as a typical lung cancer screening test because only computer tomography is an effective screening tool for lung cancer prevention [22, 23] . Therefore, the use of a risk assessment questionnaire was pre-planned with additional diagnostic tests when appropriate (in subjects in whom risk assessment demonstrated higher risk) [24] . Thus chest X-ray has not been used as a screening test exclusively but rather as an element of the program allowing the inhabitants a wider access to lung disease diagnostics.
The organizers of the project hope that it will result in a decrease in smoking and improve physical activity among young people. According to the Central Statistical Office of Poland (GUS), approximately 10% of boys and 5% of girls aged 15-19 smoke cigarettes every day and only about a half of school-aged children does regular physical activity outside school [25] . The organizers also hope that a higher proportion of adult subjects would eventually quit or consider quitting smoking and avoid exposure to risks occurring during farm work as well as and promote correct application of herbicides/pesticides and fertilizers (these are used by ca. 80% of the farmers surveyed, usually without sufficient protection of the respiratory system).
In summary, the program has provided information on the prevalence of respiratory diseases and risk factors present among the county population. The conducted screening tests allowed to identify subjects with respiratory symptoms and those exposed to respiratory risk factors and provide them with appropriate diagnostics and treatment.
